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WWVA

WWVA
Wheeling, WV
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 2574.95 mV/m @1km
# Towers: 3
# Augs: 12

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data

  WWVA 0.5 mV/m 50% Skywave
Present Nighttime Protected Contour

     WWVA  0.5 mV/m Groundwave
Proposed Nighttime Protected Contour

FIGURE 1-N

Predicted Nighttime Interference Area To The Present Protected WWVA 0.5 mV/m 50% Skywave Nighttime Contour From
      Co-Channel Class D Stations WDFB, WWLE, WWTR, WCTF, WCXN, WCLN, WQHC, WDEK, WFPB, and WFDL 
             Operating With Maximum Allowed Power In The Direction Of WWVA's 0.5 mV/m Groundwave Contour 

WWVA's 0.5 mV/m 50% Skywave
Present Protected Contour:                        80,227,067 People
Total Interference Area:                             65,713,349 People
Percentage Of WWVA 0.5 mV/m Skywave Contour:  82%



WDFB_N

FIGURE 2-N

WDFB NIF 3.41 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
5,809 People
119 Sq. kM

WDFB_N
Junction City, KY
Freq: 1170 kHz
Class: D
Latitude: 37-35-46 N
Longitude: 084-50-19 W
Power: 0.017 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour 
RMS: 39.792 mV/m @1km
# Towers: 2
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers 

Based On 2010 US Census Data 



WWLE_N

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data

FIGURE 3-N

WWLE NIF 67.7 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
0 People
0.6 Sq. kM

WWLE_N
Cornwall, NY
Freq: 1170 kHz
Class: D
Latitude: 41-26-24 N
Longitude: 074-04-25 W
Power: 0.0095 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 29.723 mV/m @1km
# Towers: 2
# Augs: 0

Based On 2010 US Census Data



WWTR_N

FIGURE 4-N

WWTR NIF 67.7 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
51 People
0.3 Sq. kM

WWTR_N
Bridgewater, NJ
Freq: 1170 kHz
Class: D
Latitude: 40-33-37 N
Longitude: 074-35-22 W
Power: 0.0064 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 286.141 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



FIGURE 5-N

WCTF NIF 50.0 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
67 People
0.7 Sq. kM

WCTF-N

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 Census Data

WCTF_N
Vernon, CT
Freq: 1170 kHz
Class: D
Latitude: 41-52-07 N
Longitude: 072-29-04 W
Power: 0.007 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 26.214 mV/m @1km
# Towers: 2
# Augs: 0



WCXN_N

FIGURE 6-N

WCXN NIF 23.0 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
100 People
1.5 Sq. kM

WCXN_N
Claremont, NC
Freq: 1170 kHz
Class: D
Latitude: 35-43-34 N
Longitude: 081-08-52 W
Power: 0.004 kW
In Direction of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 328.315 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



WCLN_N

FIGURE 7-N

WCLN NIF 40.8 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
61 People
0.8 Sq. kM

WCLN_N
Clinton, NC
Freq: 1170 kHz
Class: D
Latitude: 35-01-21 N
Longitude: 078-20-58 W
Power: 0.0075 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 299.982 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



WQHC_N

FIGURE 8-N

WQHC NIF 3.0 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
6,633 People
82.5 Sq. kM

WQHC_N
Hanceville, AL
Freq: 1170 kHz
Class: D
Latitude: 34-04-28 N
Longitude: 086-46-44 W
Power: 0.023 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 293.965 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



WDEK_N

FIGURE 9-N

WDEK NIF 15.9 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
3,461 People
5.2 Sq. kM

WDEK_N
Lexington, SC
Freq: 1170 kHz
Class: D
Latitude: 33-58-25 N
Longitude: 081-08-59 W
Power: 0.011 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 297.53 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



WFDL_N

FIGURE 10-N

WFDL NIF 6.8 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
12,625 People
73.5 Sq. kM

WFDL_N
Waupun, WI
Freq: 1170 kHz
Class: D
Latitude: 43-38-30 N
Longitude: 088-43-22 W
Power: 0.02 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 302.691 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



WFPB_N

FIGURE 11-N

WFPB NIF 34 mV/m Groundwave Contour With Protection To Class A Station WWVA Proposed Protected 0.5 mV/m Groundwave Nighttime Contour

Population Gain Resulting From Proposed Protection of
Nighttime 0.5 mV/m Groundwave Contour For Class A Station:
2,558 People
15.2 Sq. kM

WFPB_N
Orleans, MA
Freq: 1170 kHz
Class: D
Latitude: 41-46-48 N
Longitude: 070-00-36 W
Power: 0.145 kW DA; 0.025 kW
In Direction Of WWVA 0.5 mV/m 
Groundwave Contour
RMS: 140.804 mV/m @1km
# Towers: 2
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



















WWVA

WWVA
Wheeling, WV
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 370.15 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers 

 WWVA 0.1 mV/m 
Groundwave Contour  

      WWVA 0.5 mV/m 
Groundwave Contour  

Alternative 1 - Proposed Critical Hours Interference to WWVA From The Licensed Daytime Hours Operation Of Stations WCLN,
WCTF, KOWZ, WQHC and WDEK to Class A Station WWVA, Wheeling, WV for One Hour Before Sunset

Showing Based On Diurnal Factor for SS-1 Hour

FIGURE 1.1-C

WWVA 0.1 mV/m Contour:  11,470,918 People;  141,137 Sq. kM
Total Interference:  0                  

WWVA 0.5 mV/m Contour:  4,702,348 People;   42,643 Sq. kM
Total Interference:  0            



WWVA

WWVA
Wheeling, WV
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 370.15 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers 

    WWVA 0.1 mV/m 
Groundwave Contour 

  WWVA 0.5 mV/m 
Groundwave Contour 

Alternative 1 - Proposed Critical Hours Interference From The Licensed Daytime Hours Operation Of Stations WCLN, 
WCTF, KOWZ, WQHC And WDEK To Class A Station WWVA, Wheeling, WV for One-Half Hour Before Sunset 

Showing Based On Diurnal Factor for SS-0.5 Hours

FIGURE 1.2-C

WWVA 0.1 mV/m Contour:  11,470,918 People;  141,137 Sq. kM
Total Interference:                    3,873,628 People;   78,446 Sq. kM 
Percentage Of WWVA 0.1 mV/m GW Contour:  33.8%

WWVA 0.5 mV/m Contour:  4,702,348 People;   42,643 Sq. kM
Total Interference:  0            



WWVA

WWVA
Wheeling, WV
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 370.15 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers 

   WWVA 0.1 mV/m 
Groundwave Contour 

 WWVA 0.5 mV/m 
Groundwave Contour  

Alternative 1 - Proposed Critical Hours Interference From The Licensed Daytime Hours Operation Of Stations WCLN,
 WCTF, KOWZ, WQHC And WDEK To Class A Station WWVA, Wheeling, WV for One-Quarter Hour Before Sunset

Showing Based On Diurnal Factor for SS-0.25 Hours

FIGURE 1.3-C

WWVA 0.1 mV/m Contour:  11,470,918 People;  141,137 Sq. kM
Total Interference:                    7,730,489 People;  108,618 Sq. kM 
Percentage Of WWVA 0.1 mV/m GW Contour:  67.4%

WWVA 0.5 mV/m Contour:  4,702,348 People;   42,643 Sq. kM
Total Interference:                     961,919 People;   10,128 Sq. kM
Percentage Of WWVA 0.5 mV/m GW Contour:  20.5%



WWVA

WWVA
Wheeling, WV
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 370.15 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers 

   WWVA 0.1 mV/m 
Groundwave Contour 

 WWVA 0.5 mV/m 
Groundwave Contour  

    Alternative 2 - Proposed Critical Hours Interference From Potential Critical Hours Operation Of Stations WCLN,
 WCTF, KOWZ, WQHC And WDEK To Class A Station WWVA, Wheeling, WV for One Hour Before Sunset

Showing Based On Diurnal Factor for SS-1 Hour

FIGURE 2.1-C

WWVA 0.1 mV/m Contour:  11,470,918 People;  141,137 Sq. kM
Total Interference:                  0 

WWVA 0.5 mV/m Contour:  4,702,348 People;   42,643 Sq. kM
Total Interference:                    0



WWVA

WWVA
Wheeling, WV
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 370.15 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers 

   WWVA 0.1 mV/m 
Groundwave Contour 

 WWVA 0.5 mV/m 
Groundwave Contour  

    Alternative 2 - Proposed Critical Hours Interference From Potential Critical Hours Operation Of Stations WCLN,
 WCTF, KOWZ, WQHC And WDEK To Class A Station WWVA, Wheeling, WV for One-Half Hour Before Sunset

Showing Based On Diurnal Factor for SS-0.5 Hours

FIGURE 2.2-C

WWVA 0.1 mV/m Contour:  11,470,918 People;  141,137 Sq. kM
Total Interference:                    3,315,175 People;    69,448 Sq. kM 
Percentage Of WWVA 0.1 mV/m Groundwave Contour:  28.9%

WWVA 0.5 mV/m Contour:  4,702,348 People;   42,643 Sq. kM
Total Interference:                    0



WWVA

WWVA
Wheeling, WV
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 370.15 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers 

   WWVA 0.1 mV/m 
Groundwave Contour 

 WWVA 0.5 mV/m 
Groundwave Contour  

    Alternative 2 - Proposed Critical Hours Interference From Potential Critical Hours Operation Of Stations WCLN,
 WCTF, KOWZ, WQHC And WDEK To Class A Station WWVA, Wheeling, WV for One-Quarter Hour Before Sunset

Showing Based On Diurnal Factor for SS-0.25 Hours

FIGURE 2.3-C

WWVA 0.1 mV/m Contour:  11,470,918 People;  141,137 Sq. kM
Total Interference:                    6,931,561 People;  101,876 Sq. kM 
Percentage Of WWVA 0.1 mV/m Groundwave Contour:  60.4%

WWVA 0.5 mV/m Contour:  4,702,348 People;   42,643 Sq. kM
Total Interference:                     310,049 People;     4,423 Sq. kM
Percentage Of WWVA 0.5 mV/m Groundwave Contour:  6.6%



WWVA

WCXN D

WWVA
Wheeling, WV 
Freq: 1170 kHz
Class: A
Latitude: 40-06-07 N
Longitude: 080-52-02 W
Power: 50 kW
RMS: 370.15 mV/m @1km
# Towers: 1
# Augs: 0

    WWVA  0.1 mV/m Groundwave
Present  Protected Daytime Contour

    WWVA  0.5 mV/m Groundwave
Proposed  Protected Daytime Contour

FIGURE 1-D

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

WWVA 0.1 mV/m Contour:           11,470,918 People
Total Interference Area:                   4,796,299 People
Percentage of WWVA 0.5 mV/m SW Contour:  41.8%

 Red Shaded Area is Predicted Daytime Interference Area Within WWVA's 0.1 mV/m Contour From Nearby
       Class D Stations WCXI, WDFB and WCXN Operating With Maximum Power in Direction of WWVA

Based On 2010 US Census Data



WDFB_D

SMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting EngineersSMITH KHANNA & GUILL, Inc. - Consulting Engineers

FIGURE 2-D

Potential WDFB 0.5 mV/m Gain Area In the Direction of WWVA Resulting From Class A
           Station WWVA Being Protected to Its 0.5 mV/m Groundwave Daytime Contour 

Potential WDFB Population Gain in the Direction of WWVA Resulting From 
Protecting the Daytime 0.5 mV/m Contour of Class A Station WWVA:
218,320 People; 2,682 Sq. kM.

Based On 2010 US Census Data

WWVA 0.5 mV/m Groundwave Proposed Protected Contour

WWVA 0.5 mV/m Groundwave Proposed Protected Contour

WDFB_D
Junction City, KY
Freq: 1170 kHz
Class: D
Latitude: 37-35-46 N
Longitude: 084-50-19 W
Licensed Power: 1 kW
Potential Power: 25 kW
In Direction Of WWVA 0.5 mV/m
Groundwave Contour
RMS: 305.775 mV/m @1km
# Towers: 1
# Augs: 0



WCXN_D FIGURE 3-D

Potential WCXN 0.5 mV/m Gain Area In the Direction of WWVA Resulting From Class A
           Station WWVA Being Protected to Its 0.5 mV/m Groundwave Daytime Contour 

Potential WCXN Population Gain in the Direction of WWVA Resulting From 
Protecting the Daytime 0.5 mV/m Contour of Class A Station WWVA:
26,566 People; 934 Sq. kM.

WWVA 0.5 mV/m Groundwave Proposed Protected Contour

WWVA 0.5 mV/m Groundwave Proposed Protected Contour

WCXN_D
Claremont, NC
Freq: 1170 kHz
Class: D
Latitude: 35-43-34 N
Longitude: 081-08-52 W
Licensed Power: 7.7 kW
Potential Power: 50 kW
In Direction of WWVA 0.5 mV/m
Groundwave Contour
RMS: 328.3 mV/m @1km
# Towers: 1
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



WCXI_D

FIGURE 4-D

Potential WCXI 0.5 mV/m Gain Area In the Direction of WWVA Resulting From Class A
           Station WWVA Being Protected to Its 0.5 mV/m Groundwave Daytime Contour 

Potential WCXI Population Gain in the Direction of WWVA Resulting From 
Protecting the Daytime 0.5 mV/m Contour of Class A Station WWVA:
945 People; 2,742 Sq. kM.

WWVA 0.5 mV/m Groundwave Proposed Protected Contour

WWVA 0.5 mV/m Groundwave Proposed Protected Contour

WCXI_D
Fenton, MI
Freq: 1160 kHz
Class: D
Latitude: 42-32-39 N
Longitude: 083-33-36 W
Licensed Power: 15 kW DA
Potential Power: 50 kW
In Direction of WWVA 0.5 mV/m
Groundwave Contour
RMS: 2265.605 mV/m @1km
# Towers: 3
# Augs: 0

SMITH KHANNA & GUILL, Inc. - Consulting Engineers

Based On 2010 US Census Data



WWVA, WHEELING, WEST VIRGINIA 
1170 kHz  50 kW  DA-N 

JANUARY 2019 
 

WWVA NIGHTTIME OPERATION 

0.5 mV/m 50% Skywave 
(Presently Protected 

Contour) 
Current Population 

Interference Caused to 0.5 mV/m 50% Skywave by 
Maximized Class D Nighttime Operations Per SFNPRM 

Nighttime Alternative 1 
(Figure 1-N) 

 Population: Percentage of Interference to 
Population Within 0.5 mV/m 

50% Skywave: 

80,227,067 65,713,349 82%

 

GAIN IN CLASS D STATION’S NIGHTTIME INTERFERENCE FREE CONTOUR SERVICE 
WITH MAXIMUM POWER IN THE DIRECTION OF WWVA (Figures 2-N through 11-N) 

Maximizing Class D Station Gain by Population (Persons) 
and Area (square kilometers) 

Figure 

WDFB 5,809/119 2-N 
WWLE 0/0.6 3-N 
WWTR 51/0.3 4-N 
WCTF 67/0.7 5-N 
WCXN 100/1.5 6-N 
WCLN 61/0.8 7-N 
WQHC 6,633/82.5 8-N 
WDEK 3,461/5.2 9-N 
WFDL 12,625/73.5 10-N 
WFPB 2,558/15.2 11-N 
   

COLLECTIVE GAIN: 31,365/299.3  

 

NET LOSS IN SERVICE FROM SFNPRM NIGHTTIME ALTERNATIVE 1 (CLASS A 
AM STATION LOSS MINUS COLLECTIVE GAIN IN CLASS D SERVICE): 

65,713,349 (Loss of Class A AM Service) – 31,365 (Collective Class D Gain) = 65,681,984 persons Net 
Loss 

 



WWVA, WHEELING, WEST VIRGINIA 
1170 kHz  50 kW  DA-N 

JANUARY 2019 
 

WWVA CRITICAL HOURS OPERATION 

SFNPRM Alternative 1:  No Critical Hours Protections To Class A AM Stations 

Critical Hours 
Time Period 

Interference Caused Within Class A 0.1 mV/m Groundwave 
Contour By Class D Operations With Full Daytime Power 

Interference Caused Within Class A 0.5 mV/m 
Groundwave Contour By Class D Operations With 

Full Daytime Power 

 Population: Area 
(square 

kilometers): 

Percentage of 
Interference to 

Population Within 
0.1 mV/m Groundwave 

Contour: 

Population: Area 
(square 

kilometers):

Percentage of 
Interference to 

Population Within 
0.5 mV/m Groundwave 

Contour: 

One Hour 
Before Sunset 

(Figure 1.1-C) 

0 0 0% 0 0 0% 

One-Half Hour 
Before Sunset 

(Figure 1.2-C) 

3,873,628 78,446 33.8% 0 0 0% 

One-Quarter 
Hour Before 

Sunset 

(Figure 1.3-C) 

7,730,489 108,618 67.4% 961,919 10,128 20.5% 

 



WWVA CRITICAL HOURS OPERATION 

SFNPRM Alternative 2:  Section 73.190 Critical Hours Figures Revised to Reference Distance From 0.5 mV/m Contour 
(in Lieu of 0.1 mV/m Contour) of Class A AM Stations 

Critical Hours 
Time Period 

Interference Caused Within Class A 0.1 mV/m Groundwave 
Contour By Class D Operations Per Alternative 2 

Interference Caused Within Class A 0.5 mV/m 
Groundwave Contour By Class D Operations Per 

Alternative 2 

 Population: Area 
(square 

kilometers): 

Percentage of 
Interference to 

Population Within 
0.1 mV/m Groundwave 

Contour: 

Population: Area 
(square 

kilometers):

Percentage of 
Interference to 

Population Within 
0.5 mV/m Groundwave 

Contour: 

One Hour 
Before Sunset 

(Figure 2.1-C) 

0 0 0% 0 0 0% 

One-Half Hour 
Before Sunset 

(Figure 2.2-C) 

3,315,175 69,448 28.9% 0 0 0% 

One-Quarter 
Hour Before 

Sunset 

(Figure2.3-C) 

6,931,561 101,876 60.4% 310,049 4,423 6.6% 

 



WWVA, WHEELING, WEST VIRGINIA 
1170 kHz  50 kW  DA-N 

JANUARY 2019 
 

WWVA DAYTIME OPERATION 

0.1 mV/m Groundwave (Presently 
Protected Contour) 

Interference Caused to Class A 0.1 mV/m Groundwave 
Contour By Maximized Class D Daytime Operations 

Per SFNPRM Daytime Proposal 
(Figure 1-D) 

Population: Population: Percentage of Interference 
to Population Within 

0.1 mV/m Groundwave 
Contour: 

11,470,918 4,755,867 41.8%

 

GAIN IN CLASS D STATION’S DAYTIME OPERATION IN THE DIRECTION OF WWVA 
WITH MAXIMUM POWER IN THE DIRECTION OF WWVA (Figures 2-D through 4-D) 

Maximizing Class D Station Gain by Population (Persons) 
and Area (square kilometers) 

Figure 

WDFB 218,320/2,682 2-D

WCXN 26,566/934 3-D

WCXI 945/2,742 4-D

  

COLLECTIVE GAIN: 245,831/6,358 

 

 

NET LOSS IN SERVICE FROM SFNPRM DAYTIME PROPOSAL (CLASS A AM STATION 
LOSS MINUS COLLECTIVE GAIN IN CLASS D SERVICE): 

4,755,867(Loss of Class A AM Service) – 245,831 (Collective Class D Gain) = 4,510,036 persons Net 
Loss1 

1 This figure represents the net loss assuming upgrades by the listed neighboring Class D stations.  Potentially different 
populations within the studied Class A AM station could be subject to interference depending upon future neighboring 
upgrades, with up to 6,768,570 persons subject to loss of service (WWVA’s 0.1 mV/m daytime contour population of 
11,470,918 minus WWVA’s 0.5 mV/m daytime contour population of 4,702,348 = 6,768,570). 



Grid Based Incoming Interference Population Report

Station Information:

Call: WWVA
Freq: 1170 kHz
WHEELING, WV, US
Hours: N
Lat: 40-06-07 N
Lng: 080-52-02 W
Power: 50.0 kW   -   Custom Q Value Used: 70.71
Theo RMS: 2574.95 mV/m @ 1km @ 50.0 kW
# of Augmentations: 12

    Field   Phase Spacing  Orient  Height   Ref    TL   A     B     C     D
#   Ratio   (deg)   (deg)   (deg)   (deg) Swtch Swtch (deg) (deg) (deg) (deg) 
--  -----   -----   -----   -----   ----- ----- ----- ----- ----- ----- ----- 
1   0.500    96.0     0.0     0.0   171.3     0     0   0.0   0.0   0.0   0.0 
2   1.000     0.0    90.0    77.0   171.3     0     0   0.0   0.0   0.0   0.0 
3   0.500   -96.0    90.0    77.0   171.3     1     0   0.0   0.0   0.0   0.0 

    Azimuth  Radiation  Span
 #   (deg)  (mV/m@1km)  (deg) 
--  ------- ----------  ----- 
 1  171.00    1770.28    25.0 
 2  210.00     249.45    20.0 
 3  220.00     112.65    20.0 
 4  225.00     128.75    10.0 
 5  235.00      72.42    20.0 
 6  257.00      83.69    44.0 
 7  257.00     144.84    10.0 
 8  270.00      78.86    18.0 
 9  279.00      80.47    20.0 
10  290.00     120.70    20.0 
11  300.00     201.17    20.0 
12  310.00     337.96    20.0 

               ----------------------------------------

   Theoretical RMS: 2574.95 mV/m@1km  Erss = 2532.98 mV/m@1km
   Standard RMS: 2704.72 mV/m@1km     Q = 70.71 mV/m@1km
   Augmented RMS: 2706.58 mV/m@1km

Study Information:

Calculation Area: SkyWave 500.0 uV/m
Grid Size: 500 x 500
Reference Propagation Model: Groundwave + Skywave
Interference Propagation Model: Groundwave + Skywave
Ratios:
        Co-channel: 20.0
    First Adjacent: 2.0
   Second Adjacent: 0.033



    Third Adjacent: 0.033
Ix signals combined using RSS methodology: Yes
    RSS Cutoff Percentage: 50.0
Threshold for reception: 0.5 mV/m
Population Database: 2010 US Census (PL)

-------------------------------------------------------

Summary:

       Total Station Coverage:  80,227,067 (  1637085.8 sq. km )
           Total Interference:  65,713,349 (  1369946.0 sq. km )

   Interference Free Coverage:  14,513,718 (   267153.8 sq. km )

-------------------------------------------------------

Stations Causing Interference:

Call Letters       Area (sq. km)  Housing Units     Population
------------       -------------  -------------     ----------
WFPB_N                 1,117,029     23,446,246     55,136,352
WCTF_N                   154,237     14,484,573     35,017,635
WWLE_N                   387,265      5,849,760     12,722,576
WCLN_N                   320,118      4,891,346     10,778,229
WWTR_N                    74,728      4,275,198     10,343,599
WDEK_N                   203,623      3,973,545      8,652,993
WDFB_N                    91,032      2,342,138      5,229,098
WFDL_N                    97,676        999,721      2,131,771
WQHC_N                     2,869        421,956        870,667
WCXN_N                    33,770        385,946        819,577
KJXX_N               (Not Considered In Report)
KJXX                 (Not Considered In Report)

-------------------------------------------------------

Interference Free Breakdown:
              White:  10,403,444  [  71.7% ]
              Black:   2,002,165  [  13.8% ]
           Hispanic:   1,065,536  [   7.3% ]
    Native American:      34,577  [   0.2% ]
              Asian:     697,472  [   4.8% ]
   Pacific Islander:       5,163  [   0.0% ]
         Mixed Race:     279,840  [   1.9% ]
              Other:      25,521  [   0.2% ]

              Total:  14,513,718

-------------------------------------------------------

                               Housing Units  Population         %
Connecticut
     Fairfield County



Grid Based Incoming Interference Population Report

Station Information:

Call: WWVA
Freq: 1170 kHz
WHEELING, WV, US
Hours: D
Lat: 40-06-07 N
Lng: 080-52-02 W
Power: 50.0 kW
Theo RMS: 370.15 mV/m @ 1km @ 1kW

    Field   Phase Spacing  Orient  Height   Ref    TL   A     B     C     D
#   Ratio   (deg)   (deg)   (deg)   (deg) Swtch Swtch (deg) (deg) (deg) (deg) 
--  -----   -----   -----   -----   ----- ----- ----- ----- ----- ----- ----- 
1   1.000     0.0     0.0     0.0   171.3     0     0   0.0   0.0   0.0   0.0 

Study Information:

Calculation Area: GW 0.1 mV/m
Grid Size: 500 x 500
Reference Propagation Model: Groundwave
Interference Propagation Model: Groundwave
Ratios:
        Co-channel: 20.0
    First Adjacent: 2.0
   Second Adjacent: 0.033
    Third Adjacent: 0.033
Ix signals combined using RSS methodology: Yes
    RSS Cutoff Percentage: 50.0
Threshold for reception: 0.1 mV/m
Population Database: 2010 US Census (PL)

-------------------------------------------------------

Summary:

       Total Station Coverage:  11,470,918 (   141136.5 sq. km )
           Total Interference:   4,796,299 (    52853.8 sq. km )

   Interference Free Coverage:   6,674,619 (    88278.3 sq. km )

-------------------------------------------------------

Stations Causing Interference:

Call Letters       Area (sq. km)  Housing Units     Population
------------       -------------  -------------     ----------
WCXI_CP_D                 30,774      1,278,303      2,771,937
WDFB_D                    25,154        943,409      2,181,462
WCXN_D                     5,287         27,218         55,368
WCLN_D               (Not Considered In Report)



-------------------------------------------------------

Interference Free Breakdown:
              White:   5,966,085  [  89.4% ]
              Black:     429,595  [   6.4% ]
           Hispanic:      90,680  [   1.4% ]
    Native American:       9,533  [   0.1% ]
              Asian:      73,889  [   1.1% ]
   Pacific Islander:       1,329  [   0.0% ]
         Mixed Race:      96,803  [   1.5% ]
              Other:       6,705  [   0.1% ]

              Total:   6,674,619

-------------------------------------------------------

                               Housing Units  Population         %
Maryland
     Allegany County
          Total                       33,311      75,087
          WWVA Coverage               32,336      73,551

                                      White:      64,709  [  88.0% ]
                                      Black:       5,940  [   8.1% ]
                                   Hispanic:       1,073  [   1.5% ]
                            Native American:          85  [   0.1% ]
                                      Asian:         564  [   0.8% ]
                           Pacific Islander:          26  [   0.0% ]
                                 Mixed Race:       1,095  [   1.5% ]
                                      Other:          59  [   0.1% ]

          Ix Free Cov                 32,336      73,551      100.00

                                      White:      64,709  [  88.0% ]
                                      Black:       5,940  [   8.1% ]
                                   Hispanic:       1,073  [   1.5% ]
                            Native American:          85  [   0.1% ]
                                      Asian:         564  [   0.8% ]
                           Pacific Islander:          26  [   0.0% ]
                                 Mixed Race:       1,095  [   1.5% ]
                                      Other:          59  [   0.1% ]

     Garrett County
          Total                       18,854      30,097
          WWVA Coverage               18,854      30,097

                                      White:      29,278  [  97.3% ]
                                      Black:         299  [   1.0% ]
                                   Hispanic:         220  [   0.7% ]
                            Native American:          37  [   0.1% ]
                                      Asian:          76  [   0.3% ]
                           Pacific Islander:           0  [   0.0% ]


